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$X$ proper coarse assembly map
$\mu x:KX_{\star}(X)arrow K_{\star}(C^{*}(X))$ .
$X$ coarse Baum-Connes
[4] $G$ $G$- $G$
coarse Baum-Connes $G$ $BG$
descent principal [14, Theorem 8.4] $G$
analytic Novikov assembly map
$\mu:K_{\star}(BG)arrow K_{*}(C_{r}^{\star}(G))$
$G$ $\mathbb{P}=\{P_{1}, \ldots, P_{k}\}$
$G$ $\mathbb{P}$ $(G, \mathbb{P})$
coarse Baum-Connes $(G, \mathbb{P})$
:
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$\bullet$ $P\in \mathbb{P}$ $G$ [11].
$\bullet$ $P\in \mathbb{P}$ exact group $G$ exact group [12].
$\bullet$ $P\in \mathbb{P}$ Hilbert coarse $G$
Hilbert coarse [1].
$G$ Hilbert coarse
$G$ coarse Baum-Connes Yu[16]
1.1 ( - [2]). $(G, \mathbb{P})$ $\mathbb{P}$ $P$
:
1. $P$ proper $\underline{E}P$
2. $P$ coarse Baum-Connes






2.1. $(P, d)$ $P$ $\mathcal{H}(P)$
:
1. $\mathcal{H}(P)^{(0)}=P\cross(N\cup\{0\})$ .
2. $\mathcal{H}(P)^{(1)}$ 2 :
(a) $l\in N\cup\{0\}$ $p,$ $q\in P$ $0<d(p, q)\leq 2^{l}$ $(p, l)$ $(q, l)$
(b) $l\in \mathbb{N}\cup\{0\}$ $p\in P$ $(p, l)$ $(p, l+1)$
$N$ $\mathcal{H}(P)$
Gromov $I\subset \mathbb{R}$ $\mathcal{H}(P;I)$ $P\cross(I\cap$
$(NU\{0\}))$ $\mathcal{H}(P)$
60
$G$ $\mathbb{P}=\{P_{1}, \ldots, P_{k}\}$
$G$ $S$ $S$
$S=S^{-1}$ . $G$ $S$ $d_{S}$
$G$ $g_{1},g_{2},$ $\cdots$ $r\in\{1, \ldots, k\}$ $Narrow G/P_{r}$
$i=ak+r\in N$ $P_{(i)}$
k$=1G/P_{r}$ $\mathbb{N}\ni$ i $\mapsto$ giP(
$g_{i}$ $d_{S}$ $d_{i}$
$\Gamma$ $(G,S)$
$\psi_{i}:\mathcal{H}(g_{i}P_{(i)};\{0\})arrow\Gamma$ $x\in g_{i}P_{(i)}$ $\psi_{i}(x,0)=x$
$\mathcal{H}(g_{i}P_{(i)})$ $\Gamma$











$A$ $R$ Pen$(A;R)$ $A$ $M$ $R$-
Pen$(A;R)=\{p\in M :d(p, A)\leq R\}$ .
3.1. $M$ $A$ $B$ $M=A\cup B$
$R>0$ $S>0$
Pen$(A;R)\cap$ Pen$(B;R)\subset$ Pen$(A\cap B;S)$
$M=A\cup B$ $\omega$-
Higson-Roe[6] $\omega$- Roe $K$- Mayer-Vietoris
61
Mitchener[9] [10] coarse Mayer-Vietoris
32. $M=A\cup B$ $\omega$-
$arrow KX_{p}(A\cap B)arrow KX_{p}(A)\oplus KX_{p}(B)arrow KX_{p}(M)arrow KX_{p-1}(A\cap B)arrow$
$\{$ $\{$ $\{$ $\{$









$X_{n}$ Grove-Manning $X(G,\mathbb{P},S)$ $n-1$
$X_{1}=X(G,\mathbb{P},S),$ $X_{\infty}=\Gamma$
$(G, \mathbb{P})$ $X_{1}$ Gromov
Higson-Roe[4] $X_{1}$ coarse Baum-Connes
$\omega$- $X_{n}=X_{n+1}\cup \mathcal{H}(g_{n}P_{(n)})$ 32 $X_{n}$
coarse Baum-Connes
3.4. $n\in N$ coarse assembly map $\mu:KX_{*}(X_{n})arrow K_{*}(C^{*}(X_{n}))$
$X_{\infty}$
$Y_{1}\supset$ Y2 $\supset\cdots$ $Y_{\infty}=\cap Y_{n}$
coarse K-
$0 arrow\lim_{arrow}^{1}KX_{p+1}(Y_{n})arrow KX_{p}(Y_{\infty})arrow\lim_{arrow}KX_{p}(Y_{n})arrow 0$ . (1)
(1) $Y_{n}=\mathbb{R}\backslash [-n, n]$ $KX_{1}(Y_{n})=$
$KX_{1}(\mathbb{R})=K_{1}(\mathbb{R})=Z$ (1)
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$X_{n}$ coarse K- K-
3.3 Proper Weak Coarsening
$M$ $M$ coarse $EM$
$M$ coarsening [14,
Definition 2.4]. coarsening coarse K- K-
3.5 ([4]). $M$ coarsening $EM$ $KX_{*}(M)\cong K_{*}(EM)$ .
$H$ proper $\underline{E}H$
$H$ coarsening $H$ torsion $\underline{E}H/H$
$BH$ proper [8] [15]
$P_{i}\in \mathbb{P}$ proper $\underline{E}P_{i}$
$G$ proper $\underline{E}G$ $\underline{E}P_{i}$
[2, Appendix $A$].
36.




$\underline{E}G$ $X(G, \mathbb{P}, S)$ coarse
$EX_{n}$
coarsening $EX_{n}$ $X_{n}$ weak coarsening





$M_{1}\supset M_{2}\supset\cdots$ [5, Proposi-
tion 7.3.4].
$0 arrow\lim_{arrow}^{1}K_{p+1}(M_{n})arrow K_{p}(\cap M_{n})arrow\lim_{arrow}K_{p}(M_{n})arrow 0$ .
K- K- [5,
Definition 5.2.7]
$0 arrow\lim_{arrow}^{1}K_{p+1}(EX_{n})arrow K_{p}(EX_{\infty})arrow\lim_{arrow}K_{p}(EX_{n})arrow 0$ . (2)
Roe $K$ $H$ Hilbert $\rho$ $C_{0}(X_{1})$ $H$
ample Roe $C^{*}(X_{1}, H)$ $H$
[5, Definition 6.3.8]. $\rho:C_{0}(X_{n})arrow$
$\mathfrak{B}(\overline{C_{0}(X_{n})H})$ $C_{0}(X_{n})$ ample $C^{*}(X_{n},\overline{C_{0}(X_{n})H})$
$C^{*}(X_{1}, H)$ $c*$ - :
$C^{*}(X_{n}, \overline{C_{0}(X_{n})H})=\{T\in C^{*}(X_{1}, H) : suppT\subset X_{n}\cross X_{n}\}$ .
$C^{*}(X_{n},\overline{C_{0}(X_{n})H})$ $C^{*}(X_{n})$
Phillips $c*$ - $K$ [13]
$0 arrow\lim_{arrow}^{1}K_{p+1}(C^{*}(X_{n}))arrow K_{p}(C^{*}(X_{\infty}))arrow\lim_{arrow}K_{p}(C^{*}(X_{n}))arrow 0$. (3)
(2), (3) 3.4, 3.7 coarse assembly map
$\mu:KX_{*}(X_{\infty})arrow K_{*}(C^{*}(X_{\infty}))$
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